over the world, but not all of them can be considered as successful. Besides, no seldom, they deal only with just the marine/ocean part or the land part of a coastal area. In our days, after a long period of experience, ICZM seems to be a temporally extended process of continuous confronting efforts against social, economic and political interests, which usually protect the existing status quo. Consequently, even if it is yet promoted as the ideal solution, in many cases, ICZM seems to be only a "part of the rhetoric for sustainable development". [Sorensen, 2002] . Thus, ICZM is rather an umbrella that includes all the coastal areas planning and management procedures, in general.
Coastal indicators

General overview
The study of coastal areas through indicators is strongly recommended by the international bodies devoted to coastal and environmental issues. It is remarkable that according to the 'Agenda 21' -and especially to the passage of the article 17 ("protection of the oceans, all kinds of seas, including enclosed and semi-enclosed seas, and coastal areas and the protection, rational use and development of their living resources") dedicated to data and information (article 17.8)-the promotion of indicators is very clear [UN, 1992] :
"Coastal States, where necessary, should improve their capacity to collect, analyse, assess and use information for sustainable use of resources, including environmental impacts of activities affecting the coastal and marine areas. Information for management purposes should receive priority support in view of the intensity and magnitude of the changes occurring in the coastal and marine areas. To this end, it is necessary to, inter alia: (a) Develop and maintain databases for assessment and management of coastal areas and all seas and their resources; (b) Develop socio-economic and environmental indicators; (c) Conduct regular environmental assessment of the state of the environment of coastal and marine areas; (d) Prepare and maintain profiles of coastal area resources, activities, uses, habitats and protected areas based on the criteria of sustainable development; (e) Exchange information and data."
In parallel, the European Union directives on the assessment of almost every human construction of large scale endorse goals which are equivalent to the previously mentioned information/indicators demand of ICZM. Indeed, the under discussion TIA (Territorial Impact Assessment), the already existed Environmental Impact Assessment (EIA), but even more the Strategic Environmental Assessment (SEA) require on-going information on the earth territory status, coastal areas included. All of them (ICZM and TIA/EIA/SEA) fuel a continuous need of geographic information, especially after the recent more persistent promotion of the spatial cohesion notion, through the 3rd and the 4th reports of European Commission on Economic and Social Cohesion. [EC, 2004; EC, 2007] . As the supply of efficient and effective information is one of the greater needs -if not the greatest one-for successful management of coastal space, the research on indicators -as an analysis tool-is widespread along the academic community and the institutional bodies. [UN, 2001; OECD, 2001; Bossel, 1999; UNEP, 2000; Nebert, 2004; EEA, 2005] . Existing indicators useful for ICZM and in general for the coastal space can be distinguished into several categories, but mainly into the two already reported in the above quotation of the 'Agenda 21': the socio-economic and the environmental category.
Beyond the criterion of specialization, the indicators can be categorized according to the frameworks, in which they belong. The more well-known are: the Pressure-State-Response (PSR) framework (launched and supported by UN and OECD) and the Driving forcesPressure -State -Impact -Response (DPSIR) framework (launched and supported mainly by EU and the affiliate agencies). [OECD, 2001; Smeets & Weterings, 1999; Heileman, 2006] . Very close to the indicators issues, the ambitious initiative INSPIRE of the European Union aims to solve problems such as the fragmentation of datasets and sources, the lack of harmonization between datasets at different geographical scales, the gaps in information availability etc. [INSPIRE, 2010] . Similar objectives are evident in the analogous international initiative of the GSDI Association. [GSDI, 2010] . Until nowadays, a huge number of indicators (simple or with the form of a complex algorithm) or sets of indicators have been launched, mainly for environmental use. [Smeets & Weterings, 1999; UNEP, 2000; UN, 2001; Barbière, 2003; EEA, 2005; Heileman, 2006] . Some of those indicators are registered in Table 1 . The first group refers to a general approach concerning the sustainable development. The second and the third are specialized to ICZM (in Mediterranean and in oceans, accordingly), while the fourth one has been used in a smaller ICZM project (in the Belgian coast). [Heileman, 2006] .
Degree of unemployment, Employment in the tourist sector, Number of good renovations and restorations, Change in employment in the sectors of fish and agriculture, Fish stocks out of the biological limits, Ratio of business started/bankrupt, Value added per employee, Efforts concerning integrated coastal zone management, Pressure on incomes, The population structure, Housing quality, Bathing water quality, Domestic waste, Number of pollutions (oil) observed/hour flying time, Surface of typical seaside habitat, Surface of the protected green area, Number of accommodation with easy access, Ratio resident/non-resident tourism, Traffic pressure on the road, Economic value of the shipping industry versus emission of toxic dust. [Maelfait et al., 2006] . Table 1 . Indicative catalogue of several of the already existent indicators, they could be used in coastal management projects.
Critical approach
Normally, environmental indicators cover the general needs of coastal projects, but not in an adequate way. The majority of the indicators listed in Table 1 are not designed exclusively for coastal areas. But, what is the more essential is that these indicators do not pay attention on the spatial notion. This means that the geomorphologic geographic information, that characterizes and gives a unique identity in every coastal area, is not regarded as valuable to be incorporated in the majority of the already proposed indicator. Therefore, vital spatial information for coastal geomorphology is either missing or ignored, even if the "geomorphologic area" is the core of the coastal zone definition, according to the Protocol on Integrated Coastal Zone Management [UNEP/MAP/PAP, 2008] . The indicators of Table 1 can be classified into international, national, regional and (rarely) local level of approach, regarding the geographical scale of their potential use. The ones related to coastal areas are rather suitable for international, national or regional approach [UNEP, 2000] ; at any rate, they are no committed to geomorphologic information. In the literature, there are available indicators respecting spatial concept at local level [Chalkias, 2002] , but they limit their interest mainly to the islands. Finally, because there are not indicators supporting the local approach, a small coastal area can neither be easily explored and monitored nor be compared with another coastal area (of equal size). Simultaneously, there is no indicator to cope with either the human impact on a coastal area, in general, or more specifically, with the bulk of man-made coastal environment (constructions of any kind and size). Because of the previously proved lack of coastal information/indicators indented to depict:
• the spatial notion, • the local identity and
• the total human impact, a continuous effort to improve and to expand the already used system of indicators is needed. In this context, indicators suitable for: i) exploring (with the meaning of analysis) and monitoring the coastal areas, ii) enriching spatial planning, in general, iii) supporting all the involved stakeholders and iv) getting on a successful governance process on a coastal area, should incorporate geomorphologic factors as the following: 1. Position, with potential parameters like: location, vicinity, orientation etc., 2. Geometry, with potential parameters like: shape, distance etc., 3. Topography, with potential parameters like: elevation, slope, drainage etc., 4. Geology, with potential parameters like: shore type, beach rocks, dunes, deltas, tectonics etc. Beyond the previous preconditions and in order to convert reliably (coastal) data into (coastal) information, during the planning/exploring/monitoring process, an indicator (of Pressure or State type, according to the DPSIR framework) should fulfill the following general requirements: a. be clearly defined, b. be representative, relevant and reliable, c. be easy and inexpensive in measuring and d. be grounded on scientific theory and be applicable into future policies. Moreover, a new coastal indicator is preferable to: ) be flexible enough, in order to supply the possibility of a future improvement and ) have the ability to support the building of a new coastal typology. During the last decade, a number of new indicators have been introduced, after team work at the Spatial Analysis Laboratory of Technological Educational Institute of Athens. 'Vicinity' and 'Ideal Shoreline' are some of them, belonging to the first period. More recently, the indicators 'Anthropogenic Intensity' and 'Coastality' have been proposed. [Kioussopoulos, 1997; Kiousopoulos, 1999; Kiousopoulos & Lagkas, 2005; Kiousopoulos, 2008a; Kiousopoulos, 2008b; Kiousopoulos et al., 2008; Kouki et al., 2008] .
Anthropogenic Intensity
The concept
Coastal areas attract a big variety of human activities. The last ones, as they are expressed by the (coastal) land uses, impact the natural coastal environment in an unpredictable (and more or less aggravating) degree. Anthropogenic Intensity 1 , (AI), aims to answer the question "How intense are the human activities along a coastal area?" and consequently to become a feasible tool to assess all the human activities along a specific coast, at a time. In this context, Anthropogenic Intensity provides information about the amount of human intervention on a studied coastal area, by measuring the man-made "volume" of the building and all the anthropogenic constructions. Until the beginning of 2010, this indicator has been studied only in relation to the terrestrial part of the coastal areas. The geographic scale (that affects the size of the studied coastal area) has been chosen to be closer to the local level of (spatial planning) approach. The landward edge of a coastal area is decided to be at a distance no longer of 10 km from the shoreline, a well-accepted limit in the ICZM projects and the European Union related paradigms of good practice. The methodology contains, first of all, the recognition of polygons or pixels with single (or one dominant) land use (or land cover) and the same height of connected man-made constructions of any type. Additionally, a full detailed scheme with all the observed land uses should be available, plus a (a priori) quantitative estimation of the impact of each of them on the environment. It is recommended that the previous scheme to be supplemented with the (estimated/supposed) heights of the man-made constructions for each observed land use/cover. These heights values can be used alternatively to the observed real ones. Common and very suitable sources of data are satellite images, but other sources can be used, as well. Furthermore, this indicator is depended, mainly, on digital data and sources.
Formula & comments
At a first level of approach, every polygon or pixel with (observed) single land use (or land cover) is represented by its surface, (s). Secondly, the man-made constructions height, (h), on each area-unit (polygon or pixel) is a critical size that is also implicated. Next, weights, (w), for each land use are used to express the real human impact on the coastal space as the result of each observed land use. With these parameters, Anthropogenic Intensity (AI) can be calculated according to the following formula (1), for a coastal area with total surface equal to S.
At a more thorough approach, in order to further correlate the man-made impact with the distance from the shoreline (D), this distance (as it is expressed by the integer part of the related value in km) is involved into the formula. The influence of D is minimized gradually, from the shoreline to the landward coastal area limit (here: 10 km from the shoreline). This approach leads to the calculation of the Anthropogenic Intensity, (AI), with the alternative (and more specified) formula (2):
where: s i :
area of each polygon/pixel with single land use/cover and the same height of man-made constructions, h i : the height of man-made constructions, in each polygon/pixel, in meters,
weights for each land use/cover, int D: the integer part of the distance (D, in km) from the shoreline, for each polygon/pixel, S:
the total area of all the polygons/pixels (the total coastal area under examination), in the same unit as s i . Anthropogenic Intensity, (AI), is expressed in meters and this value depicts the "mean height" of buildings and all other constructions on a coastal area, at a time. The value AI = 0 m (zero meters) indicates a pure natural coastal environment, without any man-made invasion.
The version (1) is built without the Distance component. It means that there is no importance where exactly (how far away from the shoreline, but inside the studied coastal area) each land use/cover is located. According to this version, all the AI values are positive. The version (2) is built with the Distance component. It means that there is great significance where exactly (how far away from the shoreline, but inside the studied coastal area) each land use/cover is located. According to this second (full) version of the Anthropogenic Intensity formula, all the AI values are positive inside a coastal zone of 10 km. The version (2) can be operationally useful, even in the case of a coastal area with 'Width' 2 greater than 10 km, in two ways. Firstly, by an appropriate change of the formula (2), where another suitable constant value is put instead of the constant '1' (that corresponds to 10 Km). Secondly, by using the same formula without change. In this case, the addition of area-units (polygons/pixels) with man-made constructions (in distances greater than 10 km from the shoreline) generates AI' values gradually smaller. That is reasonable as the added manmade constructions are not so close to the sea, so, the (indirect) impact on the studied 10 km coastal area becomes relatively smaller. Only in this last case, the AI' values could be possibly negative. For coastal zones with 'Width' less than 1 km, the two versions of the AI formula are practically the same. Anthropogenic Intensity, (AI), reveals the degree of economic activities, the intensity of land uses and the total stress caused by mankind along a delimited coastal area. So, it could be an appropriate tool for exploring and monitoring a coastal area, in the context of environmental management. But the most important and valuable advantage can be arisen from the differences of values at the same coast at two different times or at different coasts the same time. The size of these differences could be used as an alert to activate already established coastal policy's mechanisms.
Anthropogenic Intensity's case studies
In order to test the new indicator, numerous case studies have been implemented along the Hellenic coasts, from 2006 to 2007. The following three places of the continental part of Hellas have been selected (see Fig. 1 ): 1. NAFPAKTOS, 2. KYPARISSIA, 3. PREVEZA. These places have been decided in order neither to be in the islands (where the coastal phenomena are very strongly dominated by only one land use, tourism) nor to be very populated (because of the special prevailing conditions in the urban areas, which maybe deteriorate the coastal characteristics). The maximum studied coastal area surface in each region is: 185,4 sq. km (I, NAFPAKTOS), 10,2 sq. km (II, KYPARISSIA) and 137,2 sq. km (III, PREVEZA). Smaller territorial parts have 2 The indicator 'Width' or 'Depth', (B), of the land part of a coastal area is used to depict how far away from the shoreline the terrestrial part of the examined coastal area exceeds, if the coastal area is supposed to be a zone with single width. A small value of B means that the coastal area has a relatively extensive waterfront and thus there is a high interaction between the marine and the (narrow) land part. A high value of B shows that the examined coastal area exceeds far away from the shoreline, landward, so limited coastal phenomena can be recognised there. [Kiousopoulos, 2008b] . Table 4 ).
INDICATOR NAME / SYMBOL Anthropogenic Intensity / AI
GENERAL OBJECTIVE
The quantitative calculation of human impact on a coastal area, in a given time, via the measurement of the height of all the man-made constructions, in relationship to the distance from the shoreline. Table 3 (it is this of type 'A' in Table 4 ). The coastal areas of Nafpaktos and Preveza have been studied in two different points of time, each of them, as it is explained by the code in the left column of Table 4 . Table 4 ) of observed land uses, the pre-supposed heights of the related constructions and the chosen weights. [Kiousopoulos, 2008a] .
LAND USES
In Fig. 2 , the results for Nafpaktos study area in two times (1985 and 2007) are illustrated. For the first case (1985), 5 aerial photos (30cm * 30cm, scale 1:6.000) from the Hellenic Mapping & Cadastral Organization were used. For the year 2007, 5 satellite images from Google Earth were used. In both cases, Anthropogenic Intensity is calculated by using the version (1) of the AI formula. In Fig. 3 , four results in the coastal area of Kyparissia are illustrated, produced by choosing different 'Width' of the examined coastal zone (0,5 km, 1 km, 2 km and 5 km). Table 4 , codes: nI/85&nI/07). Table 4 , codes: kII/07, kVII/07, kVIII/07 & kIX/07).
The results and the related specifications of all the AI' case studies are demonstrated in Table 4 . The case studies have been realised with different specifications, in order the formula been tested under dissimilar conditions. So, the results cannot be fully compared, but it is obvious that the new indicator works! E.g. in a very narrow coastal zone near the shoreline (where the human stress is big), the AI value is big. In a coastal zone with relatively big 'Width' (where the human stress becomes relatively smaller), the AI value is small. 
Coastality
The concept
Coastality is not a common term. It is very rarely used [Plane, 2005] . The majority of dictionaries and glossaries do not contain the entry 'coastality'. But, according to the more probable etymological explanation, it seems to express the proximity to the sea and maybe the quality of living next to the seashore. In our research, the term Coastality (C) has been chosen, since 2005, as the name of a new indicator aiming to answer the question "How coastal is a coastal area?". In this way, Coastality intends to identify and to assess the coastal characteristics (of the terrestrial part of a coastal area, at local level) that originate from the "proximity to the sea". So, first of all, Coastality needs to represent all the important sub-indicators that are able to describe correctly and completely the coastal characteristics, at local level. Beyond this rather qualitative goal, one other rather quantitative must follow, the finest formulation of the related mathematical formula. Concerning the first very ambitious target, Coastality can reach it by a bidirectional approach that distinguishes the natural from the man-made characteristics of a coastal area. These two directions configure the two components of Coastality, (C), the Natural Coastality, (nC), and the Artificial Coastality, (aC). The natural-abiotic features, that attract people near the seashore, belong to the Natural Coastality that aims to incorporate the so named supply of a coastal area. On the other hand, the aim of Artificial Coastality is to incorporate all the expressions of human impact along the same coastal area, i.e. the demand for coastal space, but in a different way than AI indicator does it. Each of these components can be manipulated in order to give values from '0' (zero) or 0% to '1' (one) or 100%. As a result, Coastality can be the sum of the two components' values and the C value will fluctuate (theoretically) from '0' (zero) to '2' (two). An alternative idea is to keep the two values separately and in this way, Coastality will be expressed by two numbers, or percentages, the first referring to the Natural Coastality and the second referring to the Artificial Coastality e.g. '0,8 -0,4' or '80% -40%'.
Potential parameters and provisional formula
Until the beginning of 2010, the following approach of Natural Coastality and Artificial Coastality is the background of the ongoing related research (see Fig. 4 ): 1. Natural Coastality. It aims to determine the attractiveness of the natural coastal environment by measuring the following two sub-indicators:
• Coastal Feeling. It is generally accepted that the coastal feeling depends mainly on the distance from the shoreline. The altitude, the orientation, the geological forms and of course the landscape are some other significant parameters. Beyond this, other factors as psychology, legislation restrictions, safety etc. can change the Coastal Feeling from place to place and from time to time. The meaning of feeling is not very familiar to a regional planner, but according to the more common approaches, 'feeling' is: a) a particular sensitivity, b) the capacity of the soul for an emotional state, c) a particular emotional reaction (an 'atmosphere'), d) the general atmosphere of a place or of a situation, e) the general emotional response produced by a work of art, piece of music, a view at a landscape. According to another, more technical definition, feeling is "the sense by which the mind, through certain nerves of the body, perceives external objects or certain states of the body itself; that one of the five senses which resides in the general nerves of sensation distributed over the body, especially in its surface; the sense of touch; nervous sensibility to external objects". In this approach we can distinguish some fundamental characteristics as the following: 1) there is an initial cause, the 'external objects or certain states', 2) there is a special situation because of the cause and 3) there is an impact on 'one of the five senses'. On the other hand, the experience of being near the sea incorporates the following fundamental factors: a. Cause. The sea, the eternally moving water, the sea-land interaction etc. b. Special situation, as the space-infinite views of sea and sky, the calming nature but the storms and high tides, too, watching the ships etc.
c. Impact on one of the five senses. It is obvious that somebody can see, hear, smell, taste and touch the sea depending on parameters such as: a) the distance from the shoreline, b) the inclination of the territorial part of the coastal area, c) the amount of visible sea surface, d) the distance of the visible sea surface; it is close or far away from the land, e) the general annoyance that caused from the non natural, the manmade environment, the number of people being around, near the seashore etc. [Kiousopoulos 2009 ].
• Sea Visibility. It refers to the possibility to see the sea from a place (area-unit) of the terrestrial part of a coastal area. Additionally, this indicator can depend on the possibility to see the shoreline, too. The main methodological issue is to calculate how much (%) of the sea surface or the shoreline length is visible from each area-unit of the terrestrial part. So, it can be expressed as a percentage or, alternatively, with an angle. A small percentage or angle means a small value to the Sea Visibility sub-indicator.
Coastal Feeling Natural Coastality
Sea Visibility COASTALITY Shoreline Accessibility Artificial Coastality Built-up areas Fig. 4 . The structural framework of Coastality.
2. Artificial Coastality. The objective is to express the size of the mankind impact on a coastal area, but in a different way from that used in the case of Anthropogenic Intensity indicator. Shoreline Accessibility via all means of transportation and the percentage of Builtup Areas within the terrestrial part of the coastal areas are the two sub-indicators, which will be used to give the Artificial Coastality value.
• Shoreline accessibility. It deals with the ability of a coastal area to accept massive flows of people, both from sea and land. It takes into account all means of transportation and all kind of "roads", pathways included. Probably, weights will be given concerning the carrying capacity and the scheduled intensity of itineraries of each means of transportation.
• Built-up Areas. It refers to the expansion of build-up areas as it is expressed by the percentage of the terrestrial part of the coastal area that is built-up and also it takes into consideration all kinds of human constructions. Opposite to the Anthropogenic Intensity indicator, this sub-indicator is not connected to the height of constructions, but only to their sprawl, to their spatial expansion. According to the previous analysis, the formula of Coastality of a coastal area can be configured as following:
where: C, nC, aC: Coastality, natural Coastality, artificial Coastality, c f , V:
Coastal Feeling, Sea Visibility, s , h :
Shoreline Accessibility, Build-up Areas, , , , :
coefficients. Actually, Coastality value of a coastal area is the mean value of the related values of each point (area-unit) of the examined coastal area. Nevertheless, the formula (3) is not totally clarified, as the sub-indicators must be defined precisely and the coefficients must be thoroughly chosen.
INDICATOR NAME / SYMBOL
Coastality / C GENERAL OBJECTIVE Research on the properties which form the coastal identity. This initial aim is transformed to the aim of separate formulation of Natural Coastality (as an expression of the existing natural abiotic resources) and of Artificial Coastality (as an expression of the human impact on the coastal space). Coastality is a complex indicator which intends to evaluate coastal areas according to two components, referring both the natural and to the man-made coastal environment. Still yet (beginning of 2010) the research interest is focused on the Natural Coastality, as it is believed that it is more difficult to be determined and calculated. So, a theoretic approach about 'Coastal Feeling' has been designed [Kiousopoulos, 2009] and a case study related to the Sea Visibility has been developed. [Kiousopoulos & Stathakis, 2009] .
Sea visibility's case study
Visibility can be determined in many ways. In the framework of this case study, the notion of Sea Visibility (V), from the land part to the marine part of a coastal area, incorporates the following two factors, i) visibility to the shoreline (Vc) and ii) visibility to the sea (Vs). The values of both the factors represent the percentage of the shoreline or the sea (belonging to www.intechopen.com
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The maximum value is '1' (one) or 100%, for each of the factors. Thus, the maximum value of Sea Visibility indicator is '2' (two). This value will be further transformed (during the Coastality calculation), in order the Natural Coastality value to have maximum value equal to '1' (one). Also, for the present case study, the (initial) form of the Sea Visibility sub-indicator, for each area-unit is:
Two parameters have been added in the above formula, to incorporate the more probable reasons that eliminate the visual emotion/pleasure to the sea and the shoreline. The first one is the Distance, (D), from the shoreline to each examined area-unit of the coastal area terrestrial part. The second is the combination of distance and altitude, namely the Inclination, (z), of each examined area-unit. Both of them are incorporated into the formula according to the following rules:
• It is accepted that D is inversely proportional to the Sea Visibility and the produced emotion/pleasure. Indeed, the largest the Distance is, the smaller the Sea Visibility value is. So, the following admissions have been adopted: a) on the shoreline, the indicator V has the biggest value, this of formula (4), and b) in a distance equal to the double of the 'Width' (B) size, the value of the indicator V becomes equal to '0' (zero). Alternatively to this limit, an ad hoc limit (e.g. 10 km) can be used as the edge beyond which Sea Visibility values become equal to '0' (zero).
•
The value of (z) is the slope of the ground at each examined area-unit of the coastal area. One more admission is that the contribution of this parameter should be neutral for slopes equal to 10% (z=0.1 or an approximate 5.7° angle). Additionally, as the value of (z) deviates (above or below) from the 10% set, this acts negatively to the Sea Visibility value. In other words, slopes other than the 10% are associated with a negative impact on Sea Visibility possibility, the produced emotion/pleasure and the general coastal attractiveness. The value of V becomes equal to '0' (zero) due to excessive slope (47.7° angle). Consequently, during this case study, the formula for calculating Sea Visibility of a coastal area is the following:
The municipality of Milies, part of the prefecture of Magnesia, Hellas, is selected to serve as the case study area (Fig. 1) . Its area is 63.8 sq. km and its 'Width' equal to 7,1 km. Beyond to be coastal, this municipality is quite inhomogeneous, in terms of geomorphologic characteristics. Altitude, for example, ranges from the sea level to as high as 1500 meters. Simultaneously, a variety of slopes can be observed there. The case study is based on the construction of suitable cartographic layers in a geographical information system. The work is based on the raster structure as it is more suitable for modelling. Sea Visibility is estimated for each location in the study area. The basic data are the contour lines, at an interval of twenty meters. An estimation of the quantity of the Sea Visibility is also calculated. As an upper bound, the distance of 10 km is set. Passed the 10 km limit, it is assumed that visibility is practically '0' (zero). The value set, i.e. 10 km, is subjective but within reasonable bounds, as it is already mentioned (see section 4.1). Table 6 . The Sea Visibility case study results (Milies, Hellas, 2009) .
A synopsis of the results of the case study is shown in Fig. 5 and in Table 6 . In general, the introduced sub-indicator (Sea Visibility) has been calculated without significant problems. All needed data for calculating this indicator are widely available. The final value of Sea Visibility, concerning municipality of Milies, is equal to 0,41. It is a rather small value, as the Sea Visibility values fluctuate between '0' (zero) and '2' (two). What is more interesting is the actual use of the indicator introduced. If we can successfully summarize the effect of Sea Visibility in a single value, this paves the way for establishing a typology. The coastal areas can then be classified according to this parameter. It is probably more meaningful to imaging that administrative units or other not autonomous coastal areas can be characterized by this value. The way forward would then be to use the typology as a means to study spatial tensions as Sea Visibility is a major factor attracting human activities.
Discussion
Coastal areas are considered as a common good that need to be protected. At the same time, the unstopped natural processes and the very lucrative human activities in this interface between the land and the sea have as result an unstopped transformation of the coastal space. Exploring and managing a dynamic area (as a coastal space is) are very difficult and complicate issues. The two proposed new indicators do not annul the existed ones. Both, Anthropogenic Intensity and Coastality can act in a supportive and a collaborative manner to accomplish a more precise visualisation of the coastal space.
. Possibility of future improvement * * * * * * . Ability to build a new coastal typology * * * * * * * * Table 7 . The new indicators assessment, according to the criteria recorded in section 3.2. Anthropogenic Intensity, (AI), fulfils the majority of the criteria. Indeed, it is of pressure type (according to the P-S-R framework) and it incorporates the spatial notion as it is familiar with parameters like distance and surface. It is able to illustrate with accuracy the local identity. It seems to be very functional for planners, authorities and other stakeholders, as it can provide the total human impact on a coastal area, at local level. AI is clearly defined with a high degree of representatively and reliability. Based on the case studies, AI has been proved quite easy and inexpensive to be measured. Moreover, because of the previously mentioned advantages, Anthropogenic Intensity can support the building of a coastal typology for small coastal areas (local approach) and in this way it can help the reasonable building of a coastal policy. Coastality, (C), is not yet fully defined, but it is believed that it can be a very interesting new indicator. The till now related research is very encouraging. Indeed, it incorporates the spatial notion, much more than AI does it. In this way it could be functional for planners and stakeholders, in general. Both the Coastality components can be independent and in this way they can contribute separately to a new typology of coastal areas. It is obvious that everything about Coastality sustains upon the future clarification of the related mathematical formula (3). The formula used to estimate Sea Visibility (V) might be improved in the future by incorporating more parameters or by combining the available parameters in a different way. An important finding of related case study is that the proposed method can be easily applied to similar case studies, preferably in a diverse range of relief formations. This would permit to gain a better insight on the actual meaning of the parameters examined on the ground. An auxiliary method could be to estimate V values for several virtual coastal areas that have ideal shapes. It is noticeable that indicators like Anthropogenic Intensity and Coastality do not exist nowadays. Both of them are able to support the exploring (with the meaning of analysis) and the monitoring process along the coastal areas in the framework of environmental management. In addition, as they are strongly related to the spatial notion, they are able to make certain several coastal phenomena that they are not yet detectable.
Conclusion
The management of the coastal space confronts with the continuous need of reliable data. The two new indicators support the sustainable ICZM with attention to all coastal space aspects, geomorphology included. Both of them could be in a list of more or less 25 indicators suitable for exploring and monitoring the coastal space. The ability of Anthropogenic Intensity to be useful for spatial planning procedure and coastal environment management, in general, has been proved. This indicator is suitable to estimate with big precision the total human impact of coastal space. Further research for specifying the Coastality indicator is needed. The usefulness of Artificial Coastality is obvious and rather easy to be recorded. Natural Coastality could be a very worth instrument (e.g. for real estate market), even if it is yet quite complicated to reach its end definition. Indeed, Natural Coastality could become at local level the representative indicator-identity for a coastal area. The future research concerning these indicators should attempt to reach a broaden knowledge. Above all, Anthropogenic Intensity and Coastality should try to:
• be adjusted to different geographical scales,
• be adjusted in different areas such as: a) islands and b) lake and river regions • be adjusted in non Hellenic coasts, • study the incorporation of parameters for floods, tide phenomena etc., • support a new integrated coastal typology. A very ambitious plan is to look for other (alternative) ways, in the field of spatial planning instruments and methodologies (beyond the present indicators), in order to assess the human impact on the same coastal area. In this way, it is possible to compare the AI results with another "reality". Alternatively, a less ambitious but tangible objective is the comparison of the values of Anthropogenic Intensity and Artificial Coastality for the same coastal area. This comparison can act as an evaluation test for both the new indicators. Even more interesting could be the comparison (concerning the same coastal area) of the difference between the Anthropogenic Intensity values during two times, with the difference between the Artificial Coastality values during the same two times. The potential "equal" alteration is obviously a proof that the two new indicators are really valuable.
